Hypothermic potassium cardioplegia impairs myocyte recovery of contractility and inotropy.
Acute postoperative left ventricular dysfunction after hypothermic, crystalloid potassium cardioplegia occasionally occurs. This project examined myocyte contractility and inotropic responsiveness after hypothermic arrest with and without potassium cardioplegia. Isolated swine left ventricular myocytes were placed in a thermostatically controlled chamber (37 degrees C) that contained a standard cell medium, pulse stimulated at 1 Hz, and steady-state contractions were measured by computer-assisted video microscopy with and without isoproterenol (25 nmol/L). After baseline measurements were taken the myocytes were randomly assigned to the following treatments: (1) control group with infusion of 37 degrees C crystalloid solution and maintained at 37 degrees C for 3 hours (n = 23), (2) hypothermia group with infusion of 4 degrees C crystalloid without potassium and stored at 4 degrees C for 3 hours (n = 22), (3) hypothermic cardioplegia group with infusion of a crystalloid cardioplegia (oxygenated, buffered 4 degrees C Ringer's solution with 24 mEq/L K+) and then stored at 4 degrees C for 3 hours (n = 35). After treatment the myocytes were then rewarmed to 37 degrees C by infusion of medium, and contractile measurements were repeated. In the control group, the percent and velocity of shortening were identical to those in baseline measurements: 6.4% +/- 0.4% and 53 +/- 5 microns/sec, respectively, and these values remained unchanged in the hypothermia group: 6.5% +/- 0.4% and 51 +/- 3 microns/sec, respectively. However, in the hypothermic cardioplegia group, the percent and velocity of shortening were significantly lower with rewarming: 4.8% +/- 0.4% and 35 +/- 3 microns/sec, respectively, p < 0.05). Isoproterenol caused increased percent and velocity of shortening in both the control and hypothermia groups: 10.0% +/- 0.6% and 9.5% +/- 0.9% and 81.6 +/- 8 microns/sec and 71.4 +/- 8 microns/sec, respectively. This response was significantly blunted in the cardioplegia group (8.9% +/- 0.8% and 56.9 +/- 7 microns/sec, p < 0.05). With an isolated myocyte system that is independent of extracellular and perfusion effects, hyperkalemic cardioplegic solution resulted in depressed myocyte contractile performance after rewarming. Potassium cardioplegia also caused a blunted inotropic responsiveness on rewarming. A potential contributory factor for the depressed left ventricular function after the use of potassium cardioplegia is a direct depression in myocyte contractility.